INTRODUCTION
Soil is a highly complex system in which plants and macro-, meso-and micro-organisms compete for water and nutrient sources (Melo, 1994) . All these forms of life interact with one another and with the soil to create continually changing conditions.
Soil microorganisms, such as bacteria and fungi, control the ecosystem via decomposition and nutrient cycling, and may serve as indicators of land-use change and ecosystem health (Doran and Zeiss, 2000 , Waldrop et al., 2000 , Yao et al., 2000 . According to Powlson et al. (1987) , the main function of microorganisms is to mediate soil processes and present high rates of turnover, being a sensitive indicator of changes in the soil organic matter. Moreover, the microbial biomass is a main living component of the soil organic matter, which is responsible for maintaining and improving the quality of soil. Although small in mass, the microbial biomass is among the most labile pools of organic matter, and thus serves as an important reservoir of plant nutrients, such as N and P (Jenkinson and Ladd, 1991, Marumoto et al., 1982) . Therefore, the soil microbial biomass, activity and number have been suggested as indicators of the soil quality and fertility. Conversely, soil microbial activities, populations and communities are governed by the environmental variables (i.e. soil moisture, temperature, physical disturbance of the soil, etc.), interactions with soil fauna, amount and quality of carbon and other nutrients available from plant residues, root exudates, and agricultural systems (conventional or organic) (Melero et al., 2005 , Araujo et al., 2008 .
The purpose of this study is to investigate the microbial activity and the number of different groups of microorganisms in the rhizospheric soil of different plants managed under the organic agricultural system.
MATERIAL AND METHODS
A range of analyses was conducted on soil samples taken from soils managed under organic and conventional agricultural systems (8 different sites). In addition to chard, carrots and radishes in a greenhouse, wheat, apples, cabbage and pumpkins in the open fields were also managed under the organic production system, whereas wheat in the open field was managed under the conventional farming system. Soil samples were taken from a depth of 0-30 cm. A total of four samples were taken from each site for analysis. The soil samples collected were placed in sterile polyurethane bags and kept at a temperature of 4 0 C. The samples were sieved through a 2 mm sieve and stored until used.
Laboratory measurements were performed in the microbiological laboratories of the Faculty of Agriculture, Novi Sad. The microbiological analyses included determining the total number of bacteria, actinobacteria, fungi, aminoheterotrophs and azotobacters. The number of microorganisms was determined using the dilution method (Trolldenier, 1996) . The following (appropriate) nutrient media were used (Hi Media Laboratories Pvt. Limited, Mumbai, India): nutrient agar for the total number of bacteria, synthetic agar for the number of actinomycetes, potato dextrose agar for the number of fungi, meat peptone agar for the number of aminoheterotrophs, and mannitol salt agar for the number of azotobacters. After incubation, the plates were inspected. The dehydrogenase activity of soil was determined spectrophotometrically (Lenhard, 1956 , Thalmann, 1968 .
The number of microorganisms was calculated in one gram of absolutely dry soil and presented as the CFUg
soil. The number of microorganisms is expressed in a logarithmic graph. The significance of the difference between the organic and conventional agricultural production was determined using the Fisher's LSD test. The data were statistically processed by means of the Statistics StatSoft 13.2 program. The dehydrogenase activity recorded is presented graphically.
RESULTS AND DISCUSSION
This research was focused on examining the microbial activity and the number of microorganisms in the rhizospheric soil of different plants. The results obtained showed that the number of microorganisms, with the exception of Azotobacter sp. and fungi, was the highest in the rhizospheric soil of carrots (Figure 1) . Figure. 1. The number of different groups of microorganisms in the soil managed under the organic agricultural system (Log Num)
Azotobacter is a genus of usually motile, oval or spherical bacteria that form thick-walled cysts, and may produce large quantities of capsular slime. Azotobacter is an aerobic, free-living soil microbe which fixes nitrogen from the atmosphere. Results of many studies indicate positive effects of Azotobacter sp. on plant growth (Stamenov et al., 2012) . In this study, the number of Azotobacter sp. was between 132.61 x 10 2 and 18.96 x 10 2 CFUg -1 soil. The largest number of this species was detected in the soil devoted to apples and pumpkins, whereas the smallest number of Azotobacter sp. was determined in the soil devoted to carrots.
Aminoheterotrophs comprise a large group of bacteria and fungi that transform proteins and other organic nitrogen compounds. As ammonia is released during the course of these processes, aminoheterotrophs are also referred to as ammonifiers, and the process of transformations in which they are involved as ammonification. The number of aminoheterotrophs in the soil samples analyzed was between 1786.05 x 10 6 and 67.73 x 10 6 CFUg -1 soil. The greatest number of aminoheterotrophs was recorded in the soil devoted to carrots, whereas the lowest in the rhizospheric soil of wheat.
The total number of bacteria is a good indicator of soil fertility. This research showed that the total number of bacteria was also the greatest in the soil devoted to carrots (13. 71 x 10 8 CFUg -1 soil), whereas the lowest number of bacteria was detected in the rhizospheric soil of pumpkins.
Actinomycetes constitute a major constituent of the microbial populations present in the soil. They belong to an extensive and diverse group of Gram-positive, aerobic, mycelial bacteria that play important ecological roles in soil nutrient cycling (Halder et al., 1991) . Most actinomycetes in the soil belong to the genus Streptomyces (Suzuki et al., 2000) and 60% of most biologically active compounds, such as antifungal and antibacterial compounds or plant growth promoting substances, that have been developed for agricultural purposes originate from this genus (Ilic et al., 2007) . In this paper, the number of actinomycetes was between 235.45 x 10 4 and 6.69 x 10 4 CFUg -1 soil. The greatest number of actinomycetes was determined in the rhizospheric soil of carrots, whereas the smallest was determined in the soil devoted to chard.
Fungi play a very important role in immobilizing and retaining nutrients in the soil. They produce organic acids which facilitate creating the soil organic matter resistant to degradation. Many fungi develop a mutually beneficial relationship with plants. The results obtained show that the largest number of fungi was in the rhizospheric soil of chard (36.82 x 10 4 CFUg -1 soil). The smallest number of fungi was detected in the soil devoted to cabbage. Upon comparing the organic and conventional production of wheat, it was noticed that the number of microorganism groups, with the exception of the Azotobacter sp., was greater in the soil managed under the organic farming system (Figure 2) . However, these differences proved to be statistically non-significant at the level p˂0.05. The number of certain groups of microorganisms and their enzymatic activity depend on the variability of soil properties, as well as the level of anthropogenic influences (Nannipieri et al., 2003) . Previous results suggest that different practices in the conventional production system can disrupt microbial activity and abundance. This is in accordance with the results of Cinnadurai et al. (2013) . These authors showed that cultural practices can affect the function, community structure, and population of soil microorganisms.
Dehydrogenase is an enzyme that occurs in all viable microbial cells. This enzyme defines the metabolic state of soil microorganisms (Watts et al., 2010) . Dehydrogenase activity (DHA) is one of the most adequate, important and sensitive bioindicators related to soil fertility (Wolinska and Stepniewska, 2012) . The dehydrogenase activity values obtained in this study ranged between 3853.09 and 305.39 μg TPF 10g -1 soil (Figure 3 ). Figure. 3. Dehydrogenase activity in the rhizospheric soil of different plants (μg TPF/10g dry soil)
The highest value of dehydrogenase activity was measured in the rhizospheric soil of radishes (3853.09 μg TPF 10g -1 soil) and chard (3721.78 μg TPF 10g -1 soil), whereas the lowest value was measured in the soil devoted to apples (305.39 μg TPF 10g -1 soil) and pumpkins (836.26 μg TPF 10g -1 soil). Different numbers of microorganisms and different microbiological activities in the rhizosphere of the crops analyzed suggest the influence of root exudates on the number, activity and variety of microorganisms in the soil. A number of studies have assessed the diversity of microbial populations in the rhizosphere of different plant species, including wheat (Miller et al., 1989) clover and ryegrass (Darbyshire and Greaves, 1967, Stamenov et al., 2012) , grasses (Lawley et al., 1983) , maize (Hajnal, 2010) , cabbage and peppers (Simonida et al., 2005) . In the study of Simonida et al. (2005) , the total number of microorganisms in the rizospheric soil of cabbage was 1.2 x 10 8 CFUg -1 soil, which is lower than the value obtained in our study (cabbage 7.45 x 10 8 CFUg -1 soil). This difference can be accounted for by different agricultural production systems and plant varieties. In several other studies, the influence of plant species on the rhizosphere microbial communities was also argued ( Briones et al., 2002 , Graner et al., 2003 , Milling et al., 2004 . Plant rhizosphere is the soil nearest to the plant root system where roots release large quantity of metabolites from living root hairs or fibrous root systems. These metabolites act as chemical signals for motile bacteria to move to the root surface, and represent the main nutrient source available to the plant to support its growth and persistence in the rhizosphere. At the moment of exudation and thereafter, organic materials are subject to microbial attacks. According to Grayston et al. (1998) , the specific content of root exudates may create a niche that influences which microorganisms are to colonize the rhizosphere, thereby altering the composition and diversity of microorganisms colonizing the rhizosphere. Therefore, plant species, plant developmental stages, soil types and production systems have been indicated as major factors in determining the composition of rhizosphere microbial communities (Broeckling et al., 2008) .
The results of these studies contribute to a better understanding of the rhizosphere and the influence of the plant variety, as well as the type of agricultural system of production, on the number and activity of microorganisms. A better understanding of the basic principles of the rhizosphere ecology, including the function and diversity of inhabiting microorganisms, would be a good base for an appropriate use of microorganisms in the sustainable production of different agricultural plants.
CONCLUSION
The greatest number of the Azotobacter sp. bacteria was recorded in the soil devoted to pumpkins and apples. The greatest number of aminoheterotrophs, the total number of bacteria and actinomycetes was determined in the soil devoted to carrots. Fungi were more abundant in the soil devoted to chard than in the soil devoted other plants.
Upon comparing the organic and conventional production of wheat, it was noticed that the number of microorganism groups, with the exception of the Azotobacter sp., was greater in the soil managed under the organic farming system.
The highest dehydrogenase activity was determined in the soil devoted to radishes, whereas the soil devoted to apples indicated the lowest dehydrogenase activity.
